2
). There were very strong correlations between left ventricular mass/body surface and endurance time (r: 0.91) and estimated peak oxygen uptake (r: 0.8). The correlations between left ventricular internal diastolic dimension and endurance time (r: 0.91) and estimated peak oxygen uptake (r: 0.8) were strong. Despite increased left ventricular dimensions (4 cases), atrial dimensions (1) and relative wall thickness (4), all athletes had normal left ventricular mass/ body surface (89.98 ± 21.93 g/m²). The exercise testing was normal: exercise duration 706 ± 45 seconds and estimated peak oxygen uptake 62.70 ± 9.99 mlO 2 /min. CONCLUSIONS: Signs of athlete's heart were seen frequently in the paralympic judo team. These demonstrated the presence of mild cardiac adaptations to training.
performed by independent observers. Examinations were performed during periods of peak training. ECG evaluations followed the third guidelines of the Brazilian Society of Cardiology regarding analysis and issuing of electrocardiographic reports and the criteria of Corrado et al. for diagnosing athlete's heart. 9 All the subjects underwent symptom-limited evaluations on a treadmill (TM48 Trackmaster, Pearson correlation coefficients (r) were used to estimate relationships between the exercise test results and echocardiographic variables. The significance level was taken to be P < 0.05. All data were expressed as mean ± standard deviation (SD).
RESULTS
The results are described in Tables 1 and 2 . The clinical evaluation showed that most of the paralympic athletes (n = 12) were asymptomatic and apparently healthy (n = 10). One subject showed obesity, asthma and mild arterial hypertension; another presented obesity and two others had asthma. Systolic mild cardiac murmurs were detected in two paralympic athletes.
The left ventricular volume was increased in nine athletes The results from exercise testing were normal for all subjects.
There were no cases of ischemic ST depressions on ECG, or any cases of arrhythmias or hypotension. In the exercise testing, the exercise duration was 706 ± 45 seconds and the estimated peak Table 2 . Correlations between endurance time and echocardiographic variables among 14 paralympic judo players oxygen uptake reached 62.70 ± 9.99 mlO 2 /minute. According to the criteria of the American Heart Association, the physical fitness was excellent (in 7% of the cases), good (36%), regular (21%) and weak (7%). This was not assessed in 29% of the cases because these individuals were under 20 years of age. 11 Signs of athlete's heart were found in 100% of the disabled athletes. The correlations between the variables are presented in Table 2 .
There were very strong correlations between left ventricular mass/ body surface (LVM/BS) and endurance time (r = 0.91) and estimated peak oxygen uptake (r = 0.8). The correlations between left ventricular internal diastolic dimension (LVIDd) and endurance time (r = 0.91) and estimated peak oxygen uptake (r = 0.8)
were also strong.
DISCUSSION
We studied the Brazilian paralympic judo team to assess occurrences of althlete's heart. All the subjects were apparently health subjects and performed athletic activities national level. The maximal oxygen uptake in elite judo players has ranged from 45 ± 10 mlO 2 /kg/minute (Germany, 1971) to 59.62 mlO 2 / mg/min 14, 15 Our athletes reached an excellent estimated oxygen uptake level (62.70 ± 9.99 mlO 2 /kg/min). For 60% of our athletes, their fitness level was considered to be good/excellent. Athlete's heart is a term used to describe the cardiovascular effects of long-term conditioning that is observed in highly trained athletes. 1 In our study, nine athletes showed ECG signs of athlete's heart and six athletes presented left ventricular hypertrophy on echocardiograms. Among all the subjects, eleven individuals (79%) were assessed as presenting athlete's heart. These data must be considered in clinical evaluations and management.
CONCLUSION
Signs of athlete's heart were highly prevalent manifestations among these paralympic judo players. This demonstrated that these disabled athletes presented mild cardiac adaptations to training.
